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AUTHORS: Kuznetsov, V. I.s Shchevelev, M. I.s Fedorov, D. Pe Se. Bas 
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_' ITLE: Temperature dependence of paranxeters of plane silicon diodes Pr } 


- SOURCE: Mezhvuzovskaya nauchno-tekhnicbeskaya konferents fizsike 
: poluprovodnikov (poverkhnostnyye on nyye yavien e for 


| .PO.bu ACARI favient omak, 19020 go yt 
| Poverkhnostnyye 1 kontakt yavleniya ¥ poluprovodnikakh (Surface and Gxtact 
| phenomena in semiconductors). Tomsk, Isd-vo Tomskogo univ., 1964, 328-334 

: ae e Te ee 


; TOPIG TAGS: volt ampere characteristic, silicon diode, electric current / D202 
diode, D205 diode - ts y - FEAGC| 


| ABSTRACT: Results from experimental investigation of the temperature dependence | 
| of the back volt-ampere cheracteristics and break-through voltage of plane silicon 
i ee of the typo 0202-1205 are reported, Parameters of the diodes 
| yere measured in,the temperature interval of 20-1700, At low return voltages the 
| current increases with the temperature, while at high voltages the opposite takes 
| place, leading’ to the increase of the breek-through voltage of the diode, Figure 
. 1 on the Enclosure shows characteristic curves for the temperature dependence of 
the break-through voltage. It is concluded that two processes occur in silicon 
Gop one of which leade to an increase in tho return current with temperature, 
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the other to a decrease. The first process 1s related to the generation of heat 
: din the current carriers and is practically independent of the voltage on the 

; transitions, The second process is connected with the eurface changes occurring - 
_, on the silicon oxide, due to the changes in concentration of chemisorbed moisture 

: with temperature... To support this latter assumption, temperature dependence: of 

, 30 silicon transitions on the break-down voltage vas recorded, The transitions 

were then dried for 8 hours in vacuum at 1200, then maintained in moist atmosphere 

| for 5 days, each time recording V (3). A detailed chemical explanation of the 


process 1s given, Orig, art. hes: 4 figures. 
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“Vedorov, D.S., Temperature regime of ocean currents as an indicator of their 


variability, Tr. Leningr. gidrometeorol. in-ta (Works of the Leningrad Hydrometeorological 
Institute), No 7, cee D 2li-216; (RanGeofiz 12/58-8872) 
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ABSTRACT: Ground meteorological observatories have the disadvantages of being 
located unevenly over the surface of the earth, with large aroas covered very } 
poorly (especially water areas); boing able to penetrate only the lowor layers .: ; 
of the air, so that upper air soundings are too scanty to be of much use in 
weather forecasting; and are unable to transmit their observation data to 

central processing offices, in many cases, until they are too old to be of 
maximum value. Weather satellites would not be subject to these disadvantages. 
Images of cloud cover over extensive aroas obtained from satellites are 
especially valuable for forecasting storms and cyclones. The heat balanca of 

the earth is also easily measured from satellites, as are the atmospheric 
temperatures at various altitudes, the composition of the atmosphere, and the 
upper boundaries of cloud cover, Active radar tracking fron satellites can 
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~-— FEDOROV, E.Ye. = 


Devonian igneous activity in the Mimisinsk Basin. Trudy VSEGEI 
582125-133 ‘61. (MIRA 1535) 
(Minusinsk Basin--Rocks, Igneous) 
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TRUNOV, A., glavnyy inzhener; REMBNNYY, L., inzh,: FRDORON.., Re, i _. <" = 


Converting to central control system at the grain elevator of 
the Kirov Milling Combine, Muk,-elev.prom. 25 no.629=10 
Je '59, (MIRA 12:9) 


1. Leningradskiy mel'nichnyy kombinat im. 5.M.Kirova (for Trunov). 
2. Odesskiy proyektno-konstruktorskiy institut Pishcheprom (for 
Remennyy, Fedorov). 
(Grain elevators--Equipment and supplies) 
(Automatic control) 
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=~ FEDOROV, FIA 


"Rationalization Serves Production," Tekst. prom., 12, Hol, 1952 
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FEDOROV, F. A. 


"Mechanical Method for Removing Droppings from Under the Hackling Machine," 
Tekst. prom., 12, No.8, 1952 
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_ FEDOROV, FA. 
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Device for planing viestes metal rollers for spinning looms, 
Obm.tekh.opyt. [MLP] no.20:5-6 '56, (MIRA 12211) 
(Planing machines) 
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_ FEDOROV, FA. 
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Addition of 300-200=brand cement to the B¥-2 glue for in- 
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156, (MIRA 12211) 

(Glue) 
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156. (MIBA 12:11) 


(Spraying) 
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Lap for repairing sliding calipers, Izm,tekh. no.3s12 Mr '63. 
a : (MIRA 1624) 
(Calipers) 
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FEDOROV, ¥ J. weit | 
> Duties of factory inspectors in controlling hoisting machinery, Besop. 
truda v prom. 1 no.4:37 Ap '57. (MIRA 10:6) 


(Holeting machinery) 
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YEGORUSHKIN, V.Ye,; KRASHENENNIKOV, N.A,; RAZMYSLOVICH, I,R.; PEDOROV, 
Y.7,;_TSRKHAHOVICH, P.¥.; TSVYRKUN, N.A,; BUTYLIN, G,, redot--~— 
KALECHITS, G., tekhn. red. 


(Handbook of o tractor driver] Spravochnik traktorista, Minsk, ¢ 


Gos.izd~vo BSSR, Red.sel'khos.lit-ry, 1959. 578 p. (MIRA 1323) 
(Highway transport workers~-Handbooks, manuals, etc.) 
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GOLOVNEY, I.F,, kand,tekhn,nauk; PANOY, A,A.3 FEDOROV, F.F.; YUVACHEVA, 
N.Ya.; YELAGINA, T,A., tekhn.red, 


(Press forging; bibliography with annotations for publications 
in 1957] Obrabotka metallov davleniem; annotirovannyi biblio- 
graficheskii spravochnik literatury sa 1957 god. leningrad. 
No.l. [Heating and drop forging] Nagrev, kovka 1 goriachaia 
shtampovka. 1958, 132 p. (MIRA 13:2) 


1. Leningradskiy dom nauchno-tekhnicheskoy propagandy. 
(Bibliography--Forging) 
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VAYNTRAUB, D,A.; PANOY, A.A.: FEDOR ; 
s A. skin. rel. 3 FRDOROY, F.F.; YUVACHEVA, N.Ya.; YELAGINA, 


(Preas working of metals: 

+ annotated bibliogra of publi 
ilbacde, Obrabotka metallov davleniem; pata 7 Aol nba 
t cheskii spravoohnik litaratury ga 1957 god. Leningrad. 2o.2 

Die stamping] Kholodnaia. shtampovka, Pt.1. 1959 99 p Pt,2 
1959. 2? ps * “(urka 1333} 


1. Leningradskiy dom nauchno-t 
tekhnicheskaya biblioteka, o-tekhnicheakoy propagandy, Hauchno= 
(Sheet-metal work) 
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REMENNYY, L.,insh,; FEDOROV, F.,insh. 
ERE 


Devices and equipment for the automatic control of various 
operations in grain elevators. Muk.-elev.prom. 25 n0.2:8- 
10 F '59, (MIRA 12:4) 


1. Odeaskiy proyektno-konstruktorskiy institut Pishcheprom. 
Grain elevators) (Automatic control) 
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Theory of eluutic waves in crystals, Comparison with an isotroyic 


nedium, Kristallografiia 8 no,23213-226 MreAp 163, 
(MIRA 17:8) 


1. Institut flziki AN BSSR, 
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Fedorov, F, I, - "On the superposition of teal : 
BSSR, 1949, No. 2, p. 17#18, physical magnitudes", Izvestiya Akad, nauk 


SOs U-4ll, 17 July 53, (Letopis ‘Zhurnal ‘nykh Statey, No. 20, 1949). 
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FEDOROV, F. I. 


USSR/Physics - Relativity Wave Equation “Un Aug 52 


“Minimim Polynomials of the Matrices of Relativistic 
Wave Equations," F. I. Fedorov, Belorussian State U 
imeni Lenin 


"pok Ak Nauk SSSR" Vol LXXIX, No 5, pp 787-790 


Purpose is to show that the condition’ which states 
that among the states possible for particles those 
must be absent corresponding to energy density equal 
to zero! also permits one essentially to limit the 
form of the minimm polynomials of the matrices of 
the following equation: (g%4,.+ik)P20, where P repre- 
sents the psi-function. Submitted by Acad V.A. Fok 
16 Jun 51. 

sie ce at ea Ne te A 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0 


= Generalize 
aa ah 


SNe Uk i eee Ta Ae 
= e? oa k 


? nh \ 
META tho bow y 
dy S Case hey 4g sis 
tRd ¥ agete, Sheen ex: { 
; ; these Raw Zurnal Ekspor pe eels 
: 19 ne Rey ig ah uiner “be, 
afew spo te Rivne a Kone 553). The auth ie 
Oral SPCC" Cases whe feneral eM Ab sy SPENT Her. 
Sp POE the Giligige ee VEN Gide ee 


4 tae 


. a ee . ae 
“4 tines Toei Patol rs ee 
Hear Ta ats ey te ipigind 
* Kev g, 3b Say iMbysteat Ree as a 
. aA 1Y¥ion ot 62 nx ad 7 
+ a : Phe ‘ 
4 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0" 


CIA-RDP86-00513R000412620006-0 


"APPROVED FOR RELEASE: 03/20/2001 


USSR/Physics - Crystallography, Optical 21 Jun 52 
es _ ‘Parameters : 


| “Determining the Optical Parameters of Monoaxia’ Crys- 


tals According to Reflected Light," F. I. Fedorov, 


| Belorussian State U imeni Lenin 


“Dok Ak Nauk SSSR" Vol LXXXIV, No 6, pp 1171-1174 


| Subject investigation is based on the relations 


among the amplitudes of reflected and incident waves 


| for the case of incidence of light from an isotropic 


medium on to a monoaxial nonconducting nonmagnetic 
crystal. Designates the unit vectors of the wave 


| normals of the incident reflected, ordinary and 


extraordinary waves; vectors of the elec and magnetic 
, 2237102 


fields; indices of refraction of the isotropic 
medium; ordinary and extraordinary rays; unit vector 
of optical axis of crystal; tensor of dielec per- 

meability; unit vector of normal to the surface of 
sepn. Submitted by Acad D. S. Belyankin 24 Apr 52. 
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(Quantum sneney)- (MIRA 1133)¢ 
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pragresu. Minsk, Vyd-va AN BSSR, 1953. 30 p. (MERA 832) 
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FxeDOROV, Fedor Ivanovich 


FEDOROV, Fedor Ivanovich (Belorussian State U iment Lenin), Academic Degree of 
Doctor of Physico-Mathematical Sciences, based on his defense, 3 Dec- 
ember 1954, in the Council of the State Order of Lenin Optioal Inst 
imeni Yavilov, of his dissertation entitled: "Invariable methods in 


the optics of anisotropic mediums." For the Academic Degree of Doctor 
of Sciencas, 


SO: Byulleten' Ministerstva, 
1955, Decision of Higher 
and Titles. 


Vyashego Obragovaniya SSSR, List No 20, 8 October 
Cortifieation Commission Concerning Academic Degrees 
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-FEDARAU,¥.1.- 
Invariable indications of the polarisation of light. ¥ stei 
AN BSSR no.6:78-91 H-D ‘5h, aot 8:9) 
(Polarisation (Light)) 
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USER/Physica - Elect. magn. wave polarization 
Card 1/2 Pub, 22 - 17/49 | 
Authors ' Fedorov, Fx I, Me _ 


Title $ About the polarization of electro-magnetic waves 


Perdodical 1 Dok, AN SSSR 102/1, 69-71, May 1, 1955 

Abetract ’ An analysis of electro-magnetic wave polarization is presented. Monochroe fe 
ae ae ee ee matic homogeneous and non-homogeneous waves are considered. Two methods - 
for analyzising the homogeneous waves are suggested. The Mret method ee 
starts from a consideration of the wave amplitude in the form : 
EL on ft + 1E , where the real vector parts i and E are conjugated semi« 
dfanetbra ofthe ellipse of oscillations. The fecokd method consists in 
the consideration of the complex vector E = Ee Y, where YP 4s a phase 
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author's papers in Optika i Spektroskoplya, Vol.1, p.926, 
"1956 and Vol.2, p.361, 1957. The electromagnetic theory of 
‘wave propagation is applied here to particular cases of © 
magneto~anisotropic media. Uni-axial magnetic crystals, de- 
fined as those which possess a unique axis along which both 
normal velocities are identical, are considered. Optical sur- 
faces are derived and illustrated for these crystals. It is 
established that, in general, in uni-axial magnetic crystals: 
(a) binormals do not coincide with biradials; (b) ray velocity 
along a biradial is not equal to normal velocity along a 
binormal. It is shown, in principle, that there also exists 
a@ group of anisotropic magnetic crystals for which birefrin- 
gence is absent (they are called uni-refringent). In other 
words in such crystals light velocity depends on direction 
but has only one value for each direction. Linear polarization 
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ABSTRACT: ‘The fundamentals of the optical theory of the absorbing 


eginning of the current centuries, Their theory, however, 
is not absolutely General since it has limitations due to using 
& special system of F of aqnates, the so-called"prinoipal axes" 
of the complex tensor of dielectric permittivity. This theory 


Starting from Maxwell's electro-magnetic equations, general 

relationships are put forward for Propagation of Plane, in 
particular non-uniform waves in the absorbing crystals. A 
Card 1/2 Seneral equation for normals in an invariant form is obtained, 
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ABSTRACT: A theoretical paper. Optical properties in an 
invariant form are discussed for absorbing crystals 
of trigonal, tetragonal and hexagonal syngonies. 
General equations are obtained for the refractive 
vector and for field vectors of the ordin ary and extra- 
ordinary waves. Both uniform and non-uniform waves 
are treated. The conditions for linear and circular 
polarisation of waves are given. In uniaxial absorbing 
crystals for uniform waves polarisation properties are 
obtained similar to those of transparent uniaxial 
crystals. It is found that absence of double refraction 
occurs in absorbing uniaxial crystals not just for a 
single direction of the incident of wave, as in trans- 
Card 1/2 parent uniaxial crystals, but for a range of directions. 
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Optika enizotropnykh ered (Optics of Anisotropic Media) Minsk, Izd-vo AN BSSR, 
1958. 379 p. 2,000 copies printed. 


EBd.: Stepenov, B. I., Prof.; Ea, of Publishing House: Barmichev, Vv. 
fech, Ed.: Aleksandrovich, Kh. 


PURPOSE: ‘This book is intended for the use of students and specialists in the 
field of opties with special emphasis on anisotropic media, 


COVERAGE: ‘This book is a presentation of the phenomenological electromagnetic 
theory of light propagation in homogeneous, mainly anisotropic,media. It also 
covers the theory of reflection and refraction of light on the surface of these 
media, The first three chapters contain well known results, but many of them 
are obtained by methods different from the ones employed in available works in 
theoretical optics. Along the same lines chapters I, II, and III present a 
series of new results concerning polarization, heterogeneous waves, total 
reflection, etc, The majority of results presented in chapters IV, V, end VI 
are said to be original. Pertinent mathematical relations are found in 

vee rere and paregrephs 16 and 20 of chapter IZI. 
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Professor RB. I. Stepanov for his invaluable advice and observations and to 
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ready for the printers, There are 210 references, 72 of which are Soviet, 
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necessity to use any special system of axes since the 
invariant approach is both more General and simpler. 
There are 5 Soviet references, 1 of which is a translation 
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TITLE: On Certain Ge egularities in the Reflection of 
Light from Crystals (0 nekotorykh obshchikh zakonomernost- 
yakh pri otrazhenii sveta ot kristallov) 


PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 3, Pp a a 
USSR). 


ABSTRACT: It has been theoretically established that on the 
reflection of light from a crystal of any type (transparent, 
absorbing, magnetic, etc.) for every given direction of the 
wave normal of the incident wave, there exists a unique pair 
of mutually perpendicular directions of polarisation of the 
incident wave, to which correspond two mutually perpendicular 
directions of polarisation of the reflected wave. For these 
polarisation conditions, the coefficients of reflection assume 
the maximum ard minimum valuee. It is assumed that the 
relations between D and E and B and H are linear. The 
results follow directly from an analysis of Maxwell's equations. 
The reflected wave has a magnetic vector H' connected with 
the magnetic vector of the incident wave H by H' = RH 
(R being a matrix). R+ is the Hermitian conjugate to R. 

Card1/4re reflected energy is H’?*H' and the coefficient of reflection 
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& , a a a! /* / /8/* ‘“ /ut/* = H*R*RH = H*TH where 
T«R'R = m+ 4s the Hermitian self-conjugate matrix. If 


/#/* is made 1 then r = HATH. The task is to find the 
extrema of the Hermitian quadratic form r(H) = H*TH with 
the supplementary condition H*H=l1. As is known the 
vectors H corresponding to the extrema correspond to 
vectors of the matrix 1T of the Hermitian form. As these 
vectors H and H' are each determined by two complex 
components in corresponding phase planes, the matrix T 
then has two rows and two columns and consequently the two 
corresponding vectors Hy and Hy are determined by the 


conditions TH,=r,H, and TH,=Pr5H, where r, and Py 
denote the corresponding special values of the matrix 1. 
From this it is deduced that Hj*H5 = rjHiH, = 0. 

The following conclusions are drawn: 

1) For ae falling from an isctropic medium (non- 


conducting) onto an arbitrary medium for a given direction 
Card2/4 Of the wave normal of the incident wave, there exists one 
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‘On Certain General Regularities in the Reflection of Light from 
Crystals 
and only one pair of magnetic vectors Hy and H, ; 
connected by HPH,=0, which correspond to a pair of vectors 


for the reflected wave Hy and a which are connected by 


Hy PHS =O. 

2) These vectors are eigen vectors of the Hermitian 

matrix T. 

ae They correspond to extrema of the reflection coefficient. 
4) For the usual case of reflection from a transparent 
Medium T and Hy and Hp are real. 


5) If H, and H, are non-linear then the maximm reflection 


will be obtained for elliptically polarised incident waves. 
a For total reflection R must be a unitary matrix. 
7) For reflection from isotropic media Hi and H>: are 


linear and together with Hy and HS ,; the incident ray 


and its perpendicular lie in a plane. 
Card3/4 there are 6 references, 3 of whichae Soviet and 3 German. 
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AUTHORS: Goncharenko, A.M. and Fedorov, PF. 1, 

TITIZ: The Surfaces of Refraction an tion in Absorbing 
Crystals (Poverkhnosti refraktsii i absorbteii 
pogloshchayushchikh kristallov) 


PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 5, pp 587-592 (USSR) 


ABSTRACT: 4 theoretical analysis is made of Some of the properties 
of the surfaces representing the refractive index and 
absorption in absorbing crystals. Only the Propagation 
of uniform waves is considered where wave and amplitude 
normals are parallel. The refractive index surface ig 
defined by a radius vector 2, of length proportional to 


; the r.i. n, for the wave normal direction Qn. Hence, 
Zi] = 2, B and n, is the real part of the r.i., 
nen -in, D5 being the absorption coefficient. ‘The 
absorption surface is defined by Zo = 0,0. The task 


is to describe these two surfaces as functions of the 
wave normal n , 
The coefficients in the expression: 
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AUTHORS : Fedorov, F. I. and Tomil'chik, L. iM. 
IY : On the Theory of the Optical Properties of Biaxial 


Magnetic Crystals, (K teorii opticheskikh svoysty 
dvuosnykh magnitnykh kristallov.) 


PuRLOVICAL: Optika i Spektrosk piya, 1958, Vol. IV, Hr. 1, 
pp. 109-112. (USSR) 


ADSIRACT; dF, ¥, Pegorov (Refs. 1.--4) developed a theory of the 
optical properties of magnetic crystals in an invariant 
form. From this theory he deduces the nin lays of 
propagation of light in tlagnetic crystals of all 
Syngonies. In the case of biaxial crystals the 
problen was complicated by the presence of two non- 
commuting tensors e and HW. The theory can be 
considerably simplified by using a special "canonical" 
dyadic representation of tensors. In Ref.5 such a 
representation of the Symmetric tensor ¢€ was applied 
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On the wheory of the Optical Properties of Biaxial Magnetic 
Crystals. 
the cause of magnetic biaxial crystals, the optical 
properties depend greatly on the non-symnetric tensor 
Y = evh., A canonical dyadic representation for the 
latter tensor was obtained in Ref.6. The present 
(ontirely thoorotical) paper gives the main optical 
relationships for transparent lagnetic biaxial crystals. 
There are 6 references, all of which arc Russian, 
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TITLE : 
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Sotskiy, B.A., and Kedorov, F.I, ee oN De 
Molecular Theory of Reflection and Refraction of Li 
I. Light Incident from Vacuum onto an Isotropic edtin 
(K forekulyarucy teorii otrazheniya i pre lomieniya 
eee I. Padeniye sveta iz vakeuma na izctropnuyu 


PERIODICAL: Optika i Spektroskopiya, 1958, Vol.IV, Ur.3, 


PP- 365-372 (USSR). 


Molecular theory of propagation and refraction of light 
in isotropic media was developed by Ewald, Esmarch 
Oseen, Iundblad and others (Refs.1-18)., : This theo 
is based on the following assumptions, Under the gu 
action of an electromagnetic wave, incident fron vacuum 
onto the medium, molecular dipoles are excited into a 
state of degererate vibraticns and emit secondary waves 
Both the incident und secondary waves obey Maxwell'e ; 
equations for vacuua. Superposition of all the 
secondary waves and of the incident wave gives the 
retracted wave inside the uvdium, and the ~aflected 
wave outside 1t. This neolecular theory hes a number 


aoe 


of faults of fundanertal nature . Thue Fresnel'tg 
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formulee for the general caso of eblique incidence are 
obtained only in approximate form by using the method 
of Oseen and Iundblad (Ref.10--12). In none of the 
papers on the nolecular theory of reflection and 
refraction is the case of total reflection of light 
dealt with. The present paper is an attempt to 
develop a more complete and exact molecular theory of 
reflection and refraction, including in particular the 
cese of total reflection. All the main relationships 
(such as the relationship between the refractive index 
and polarizability, the quenching theory of Oseen, 
Fresnei.ts formulae ) are obtained exactly and ina 
comparatively simple way. ‘The present authors also 
generalize Oseen'ts theory to the case of ron—honogeneous 
Waves. The paper is entirely theoretical. There are 
2 figures and 21 teferences, of which 14 are German, 
4 Soviet, 2 English and 1 a translation of Born's 
"Optics" into Russian. 
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Sotskiy, B.A. and Fedorov, F.I. enireh yates 
On the Molecular Theory of Reflection and Refrastion of Light. 
(K molekulyarnoy teorii otrazheniya i prelomleniya svota) 

II. Light Incident on tho Boundary Between an Isotropts Medium 
and Vacuum or Another Isotropic Medium. Total Refloction. 

(II. Padeniye sveta na graniten izotropnoy sredy s vakuumom ili 
a drugoy izotropnoy Sredoy. Polnoye otrethieni ye) 


PERIODICAL: Optika i Spektroskopiya, 1958, Vol 5, Nr l, pp 57-€5 (USSR) 


ABSTRACT: In the preceding part of this work (Ref 1) the authers considered 
the case of an infinite plane monochromatic electromagnetic wave 
incident from vacuum on to an isotropic medium. The present paper 
gives the molecular theory of reflection and refraction of light 
at the boundary of two media, of which the first consists of 
molecular dipoles and the second is vacuum or consists of dipoles 
of another type. The molecular theory of total reflection is given. 


It is found that, under certain conditions, the vaciun vave which 
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On the Molecular Theory of Reflection ani Refraction of Light.” II. Light 


Incident on the Boundary Between an Isotropic Medium and Vacuum or Another 
Isotropic Medium. Total Reflection. 


&ppears as the result of superposition of primary waves produced by 
vibrations of dipoles, may be damped in spite of the fact that the 
dipole vibrations are undamped. This is the converse of the vase 
discussed in Part I (Ref 1) where a damped dipole wave produced an 
undamped vacuum wave. There are 3 figures and 5 references, 2 of 
which are Soviet, 1 translation of & Western work into Ruagsian, 

1 German and 1 English. 
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University) 
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. AUTHOR: _Fedorov, FL. —————" S0V/51-5-3-17/21 


TITLis: Optica of Absorbing Crystals.  (Optika pogloshchayushehikh 
kristallov). III. Crystals of Lower Syngonies. Optical Axes 
(III. Kristally nizshilh singoniy. Opticheskiye osi). 


PERIODIVAL: Optika 4 Spektroskopiya, 1958, Vol 5, Nr 3, pp 822-333 (USSR) 


ABSTRACT; In earlier parts (Refs 1,2) the author established an invariant form of 
general relationsnips tor propagation of plane monocnromatic waves 
in absorbing crystais and discussed tho case of crystals of mediun 
Syngonios. Tho prasent paper deals with the optical properties of 
crystals of lower ayngonies using a canonical invariant reprasonwtion 
of the reciprocal complex tensor of ponnittivity. General expressions 
are obtained for polarization of plane vavos in crystals of lover 
ayngonies with conplex rofractive indices for uniform waves. A 
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SOV/51-5-3-17/21 
Optice of Absorbing Crystaly. III. Crystals of Lover Syngonies. Optical axa. 


general expression is found for the special directions which have a 
Ringle value of tha rafractive index. The paper is entiroly 
theoretical. There ara 2 figuras, 1 appendix and 19 references, 
14 of whicn are Soviet, : 

into Russian. 
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Wiathasatics, Acadeny of Sciences of th. Belorussian SSR) 
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Fedorov, F.I, 804/51 -5-4-14/21 


Optics of Absorbing Crystals (Optika pogloshchayushchikh kristallov). 
IV. Classification (IV. Klassifikatsiya). 


Optila 4 Spektroskopiya, 1958, Vol 5, Nr 4, pp 450-461 (USSR) 


The author discusses all possible types of absorbing crystals of lower 
Syhgonies frou the point of view of the number and nature of the 
optical axes. It ig show that isotropic optical axes way be present 
in such crystals. In contrast to transparent crystals the cptical 
Properties of absorbing crystals of rhowbic, monoclinic and triclinic 
Syngonies differ essentially betwoen each Syngony. The total number 
of various types of absorbing crystals reaches 16, instead of 3 
according tio Voigt--Drude's theory. Canplote classification of 
absorbing non-active non-magnetic crystals according tc their 
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“optical propertios is given. The paper i ontirely theorotical. 


‘there are 9 references, 7 of which are Soviet and 2 German. 
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. Mathemati:s, Acadeny of Science of the U.S 8.R.) 


SUBMITTED: October 21: 1987. 
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Tomil'chik, L.lM. and Fedorov, F.I. SOV/51 -5~4-15/21 


Optics of Absorbing Magnetic Crystals. (Optika pogloshchayushchikh 
magnitnykh kristallov). I. Polarization of Uniform Plane Waves 
(I. Polyarizatsiya odnorodnykh ploskikh voln). 


PERIODICAL: Optika 1 Spektroskopiya, 1958, Vol 5, Nr 4, pp 462-468 (USSR) 


ABS TRACT: Application of invariant methods (Refs 1-8) simplifies considerably 
the theory of the optical Properties of absorbing crystals. Such a 
theory is, however, incomplete without allowing for the magnetic 
properties of crystals. Although in transparent bodies the magnetic 
susceptibility is negligibly small, it may reach comparatively large 
values in absorbing crystals. Thus crystalline hydrates of organic 
and inorganic salts of rare earths and of metals of the iron group 
(Fe, Ni, Co) are strongly paramagnetic (pdiffers froa 1 in the third 
decimal place) and exhibit strong magnetic anisotropy (20% of the 
absolute value of magnetic susceptibility). There are also many 
organic and inorganic diamagnetic crystals in which differs from 1 
only in the fourth or even sixth decimal place but which ars nevertheless 
strongly anisotropic, e.g. graphite. In such substances the magnetic 
susceptibility and its anisotropy are of the same order as the 

Card 1/2 anisotropy of the permittivity tensor €. The authors deal with 
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S0V/51-5-4-15/21 
“Optics of Absorbing Magnetic Crystals. I. Polarization of Uniform Plane Waves. 


' polarization of plane uniforn electromagnetic waves propagated in 

& non-active medium with an arbitrary anisotropy of the dielectric, 
magnetic and conducting properties. The discussion is given ina 
general invariant form. The following results are obtained. 
(1) The most general case of polarization in absorbing crystals is 
elliptical polarization and the polarization ellipses of the trans verge field 
vectors D! and B are not similar and ore not mutually orthogonal. 
(2) Blliptically polarized waves with similar and identically 
distributed ellipses of transverse vectors of induction are propagated 
along optical axes. (3) Circular polarization is possible only for 
waves propagated along optical axes, and then only in crystals whose 
parameters obey an additional special relationship involving the 
permittivity and permeability vectors. (4) Linear polarization 
of one of the transverse vectors produces linear polarization of the 

card 2/2 other vector. The paper is entirely theoretical. ‘There are 15 references 

8 of which are Soviet, 5 English and 2 translations, 
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fTonil'chik, L.M. and Fedorov, F.I. 


Optics of Absorbing Magnetic Crystals. (Optica pogloshcha yushchikh 
magnitnykh kristallov). Il. Field Vectors for Plane ‘Waves. Refractive 
Indices and Optical Axes. (11. Vektory polya ploskikh voln. Pokazatoli 
prolonleniya 4 opticheskiye oai) 


Optika 41 Spektrosxopiya, 1958, Vol 5, Nr 5, pp 601-6C5 (USSR, 


In Part I (Ref 1) it was shown that the difforonce between the equations 
for plane electromagnetic waves in absorbing niagnetic crystals and 

the corresponding equations for transparent uagnetic crystals can be 
reduced to replacement of the real permittivity tensor € by 8 complex 
tensor €'. Following Refs 2, 3 it 4s concluded that optical properties 
of absorbing magnetic crystals should be determined primarily by the 
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tensor y' = (e') “2 The y' tensor is in general cauplex and asymmetric, 


but it may be made symmetrical using the real symmetric pormeability 
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Refractive Indices and Optical Axes S 1. Field Vectors for Plane Waves. 


tensor f- Using a canonical d 
yad representation for the ¢ : 
the authors obtained general invariant expressions which ei cuties 
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Fedorov, F. I. S0V/56-35-2-25/60 


Projective Operators in the Theory of 
Elementary Particles (Proyektivnyye operatory v 
teorii elementarnykh chastits) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 2, pp 493-500 (USSR) 


By means of the minimal polynomials of the matrices of the 
relativistic wave-equation and the spin-matrices projective 
matrices are written down; dyades are concerned here by means 
of which every possible particle-state can be described in 
the case of any spin. The physical fundamental quantities 
(energy-momentum, current-charge, transition probability) 
can be represented immediately by means of these projective 
operators, viz. in an invariant manner (independent of the 
manner of representation). The calculation of various 
effects for particles with spin can be reduced to the 
evaluation of the traces of definite combinations of 
matrices. In application of the method described the general 
conditions for the definiteness of energy and charge for 
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Projeotive Operators in the Theory of 80V/56-35-2-25/60 
Elementary Particles 


partioles of the same mass are derived, Furthermore, a 
derivation of the commutation relations for particles 
with any spin is given. It is shown that the two formulae 


2 (2 
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can be used also for the purpose of dealing with all sorts 
of other problems in which the spin of particles plays an 
important part. There are 9 references, 8 of which are 
Soviet. 
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(Institute of Physics and Mathematics, AS Belorussian SSR) 
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24,3700 873d/58-59-7-16463 
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, p 257 (USSR) 


AUTHOR: ; . 


TITLE: Reflection and Refraction of Light’ in Transparent Uniaxial Crystals 
PERTODICAL: Uch, sap, Belorussk, un-t, 1958, Nr 41, pp 219 - 230 


ABSTRACT: Using the invariance method, the author solved the problem of the "4 
reflection and refraction of light in unbounded transparent uniaxial 
crystals in the case of arbitrary orientation of the optical axis, 
division plane, and plane of incidence, The resulting formulae for 
determining the amplitudes of the waves reflected and refracted on a 
uniaxial crystal have the same value as the Fresnel formlae for iso- 
tropic media, The following particular cases are examined: a) the 
optical axis is parallel to the division plane, b) the optical axis 
is perpendicular to the division plane, cc) the optical axis is ar- 
bitrarily oriented relative to the division plane but parallel to the 
plane of incidence, and 4d) the normal incidence of light. 
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TOMIL'CHIK, L.M.;-¥EDOROV, ¥.1. 


Optical characteristica of absorptive magnetic crystals 

with average and rhombic syngony. Trudy Inst.fis.4 mat. 

AN BSSR no.33242=153 '59, (MIRA 13:4) 
(Crystals--Optical properties) 
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SOV/70~4-4~6/34 
AUTHORS; Tomil'chik, L.M. and Fedorov, F.I.———. 


TITLE: Magnetic Anisotropy as a Metric Property of Space 
PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 4, pp 498-504 (USSR) 


ABSTRACT: It is shown that the theory of the optical properties 
of homogeneous magnetic crystals can be derived from the 
corresponding theory for non-magnetic crystals by intro~ 
ducing a metric, the metric tensor g being determined 
by the magnetic permeability tensor » . A covariant 
tensor A is denoted by A and a contravariant tensor 


by & . (g)7* = 2% . g converts from a space with an 


orthogonal Euclidean metric to a space with some other 
metric. In Maxwell's equations E is a covariant 
vector and B a contravariant pseudovector. 

As w = 1/87 (ED + AB) is scalar, DB is a contravariant 
vector and A a covariant pseudovector. The refraction 
m is a covariant vector. In this notation these 


quantities are denoted by E » B , OD, 
Cardi/3 
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SOV/70-4-4-6/34 
Magnetic Anisotropy as a Metric Property of Space 


The dielectric and magnetic aac reagan are doubly 
contravariant tensors Pp, - A marks a pseudo- 
vector. For non-magnetic crystals, Maxwell's equations 
and the equation for a plane wave take the form: 


5 --(anl; Beech; A= [mel;, 8-8. 


For a magnetic crystal: : 


2 


2 4 a a a ys 4 Aa 
D=- [a8] 5 = ek ; Be (me; B= pH . 
These quantities are.transformed by the metric tensor as: 


he —— 8, (ae\~\\ai (eel, $+ (8 . 
V8 \ Oo 0° 


The sets of equations for the two cases can be made to 
coincide if 
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g : 
— p or g = and §= pt \n\ . 
(3| Va ‘ 


This statement is poved and two examples are given. 


There are 9 Soviet references. 
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AUTAOR: Fedorev, FZ. sO /5% 6 1 1 {30 
TITLE: Thesry of the Optics] Artivity of Crystale. (K taorii opticheskoy 


akticnosti krivtallz?). 7. the Law of Conzervation of Snorgy and 
Optical Astivity Tensecs (1. Zaxoa svkhraneniya energii 4 tenzory 
optivneskcy aktivncstt) 


PERLODICAL: Optiia £ Spaktroskopiya, 1959. Vel &, Nr 1, p> 65-93 (USSR, 


ABSTRACT;  ‘thia caper gives & phasumenclegtsal tneary ef ths ootical activity of 
eryetals dn an inverient form which is independaat of ccordinates. 
Starting from the assvmption of Indepencence of the electric and 
magnetis induction vaetore D and 2 of the gredienta of tha corres ponding 
fleide tha author applies the law of comzervation of energy to obtain 
the bast: ralationshio ¢f Born's molexalar theory of the optically 
active vrygtils. It was found that the vector ef the energy flow donsity 
in the optically actlve media differs from the usual Umov--Poynting 
vectors P = (2/41) (5H) . This vector is row given by 

P= (o/amp (si) - (2/em alse) + Spe), 
where Op are transposes of third-rank tensors ol, P, rallied electric 
and masmeti: activity tensors. The author obtains invariant expressions 
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dif oar o-b-44/W 
Theory of the Optical Activity of Urystsls. 4. ico ant of Conservation of’ 
Energy and Optical Activity Tensors. 


for the activity teneore & and A of all classes of the optically 

active crystals. Of the 32 classes of crystals the activity tensors 
become zero for all central and planaxial classes (there are ll of 

them) which possess inversicn symmetry. Also both inversion classes 

of hexagonal syngony (with sixth-order inversion axis) and the planar 
class of cubic syngony have zero activity tensora. Only the remaining 
classes of crystal sysmetry may exhibit optical activity. The paper 

is entirely thecretical. Thore are 10 references, 7 of which are Sovit, 
1 Freneh, 1 Garman asd 1 translation. 


SUBMITTED: March 35, 195" 
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SOV/51-6-3-15/28 
AUTHOR: Fedorov, Fole 


ee ‘ 
TITLE : On the Theory of Optical Activity of Crystals. II Crystals 
of Cubic Syngony and Planar Classes of Middle Syngonies 
(K teorii opticheskoy aktivnosti kristallov. II Kristally 
kubicheskoy singonii 1 planal'nykh klassov srednikh singoniy) 


eee Optika 41 Spektroskopiya, 1959, Vol 6, Nr 3, pp 377-385 
USSR ) 


ABSTRACT: The author showed that Maxwell's equations together with 
constitutive equations for plane waves in optically active 
media have the following form: 


(1) 
(2) 
(3) 
(4) 
where m = mR is the refraction vector, k = w/o is 


the wave number in vacuum and , are the electric and 
Card 1/3 magnetic activity tensors respectively. Using Eqs. (1)-(4) 
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80V/51-6-3-10/28 
On the Theory of Optical Activity of Crystals. II Crystals of 
Cubic Syngony and Planar Classes of Middle Syngonies 


the author studied propagation of light in anisotropic 
media with the highest symmetry, i.e. in orystals of cubic 
syngony and planar classes of middle syngonies. As in 
the preceding paper (Ref.1), invariant treatment was 
employed. The author found that in planar classes of 
middle syngonies there is no rotation of the plane of 
polarisation on propagation of light along the optical 
axes. Nevertheless properties of such crystals differ 
essentially from properties of optically inactive crystals, 
since the light reflected at such crystals is elliptically 
polarised. The author points out that optically active 
substances do not necessarily exhibit the property of 
rotation of the plane of polarisation. He proposes that a 
medium should be called optically active if its constitutive 
equations have the form 


D = ek + (ay, £], Be ya lev: 4] (45) 


Card 2/3 For. plane waves these equations have the form given by 
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SOV/51-6-3-15/28 
On the Theory of Optical Activity of Crystals. II Crystals of 
Cubic Syngony and Planar Classes of Middle Syngonies 


Eq.(3)-Eq.(4) with a and 8 not equal to zero. From 
this definition it follows that a medium which rotates the 
plane of polarisation for one or more directions of propa- 
gation of light is necessarily an optically active medium, 

w but, in general, the reverseis not true. The paper is 
entirely theoretical. There are 8 references, of which 
6 are Soviet, 1 translation from German into Russian and 
1 German. 


SUBMITTED: February 15, 1958 
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' 24(4), 24(2) 50¥/51-6-4-21/29 
AUTHORS : Bokut', 5.V. and Fedorov, Fi. 


TITLE: On the Theory of the Optical Activity of Crystals. (K teoril 
ovticheskoy aktivnosti kristallov). III. ‘the General Zquation of 
Normals (III. Obshcheye uravneniye normaley) 


PERIODICAL: Optika 4 Spektroskopiya, 1969, Vol 6, Nr 4, pp 537-541 (USSR) 


ABS TRACT: In the earlier parts of this work (Refs 1, 2) the author develoved an 
invariant phenomenological theory on the optical activity of crystals 
of all types of symmetry. ‘The present paver deals with the general 
eqation of normals for the optically active crystals when magnetic 
effects are allowed for. the theory shows that three types of waves 
are possible in the optically active crystals, and the phase velocity 
of the third wave should be very small conpared with the Velocity of 
light. The paper is entirely theoretical. There are 6 references, 5 of 
which &re Soviet and 1 translation from German into Russian. 


SUBMI"TSD: March 15, 1958 
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AUTHORS : 


TITLE: 


PERIODICAL: 


ABSTRACT: 


SUBMITTED ; 
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S0¥/61-7 420/32 
Bokut!, B.V. and Fedorov, F.1. fi / 


Propagation of Light in Absorbing Magnetic Active Isotropic Madia and 
Cubic Crystals 


Optika i spektroskopiya, 1959, Vol 7, Nr 4, pp 558-561 (USSR) 


The authora discusa propagation of plane electromagnetic waves in an 
optically isotropic medium, possessing optical absorption, optical 
activity and magnetic properties. It is shown that when the magnetic 
terms of the optical activity are taken into account, circular 
dichroism should occur. ‘The paper is entiroly theoretical. There 
are 8 references, 6 of which are Soviet and 2 translations. 


March 23, 1959 
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‘LOBKO, 8.1.; FROOROY, Bul, 
Spin 1/2 - 3/2 particle in a homogeneous magnetic field, 
Dokl, AN BSSR 4 no. 53194-198 My ‘60. (MIRA 13:10) 


1. Belorusskiy gosudaratvennyy universitet im. V.I.lenina. 
(Particles (Nuclear physics)) 
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